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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (Meta) The acrylic resin impalpable powder content sol constituent characterized by 
acrylic ester including the impalpable powder of a partial saturation radical content carboxylic acid, 
its ester or vinyl ether, the copolymerized acrylic resin, and (meta) the acrylic resin in which acrylic 
ester carried out the polymerization which consists of one of resin at least, the end block object of an 
organic diisocyanate polymerization object, and the end block object of an urethane prepolymer. 
[Claim 2] The end block object of said organic diisocyanate polymerization object is an acrylic resin 
impalpable powder content sol constituent according to claim 1 which the end isocyanate radical of 
this polymerization object is blocked by alkylphenol or hydroxybenzoic-acid ester, and is 
characterized by the average molecular weight being 1,000-10,000. 

[Claim 3] Said urethane prepolymer end block object is an acrylic resin impalpable powder content 
sol constituent according to claim 1 which the end isocyanate radical which the urethane prepolymer 
which consists of polyol and organic diisocyanate has is blocked by the oxime, alkylamine, 
alkylphenol, or hydroxybenzoic-acid ester, and is characterized by the average molecular weight 
being 2,000-100,000. 

[Claim 4] Said polyol is an acrylic resin impalpable powder content sol constituent according to 
claim 3 characterized by being either polyether polyol, polyester polyol and polymer polyol, and the 
molecular weight per [ which **(ed) average molecular weight of this polyol with the number of 
average hydroxyl groups in this polyol 1 molecule ] one hydroxyl group being 50-2,000. 
[Claim 5] The coat which the acrylic resin impalpable powder content sol constituent according to 
claim 1 was applied, and hardened with heat. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sol constituent containing acrylic resin 
impalpable powder used for the sealer of base materials, such as an automobile car body. 
[0002] 

[Description of the Prior Art] Upwards, the substrate was formed in base materials, such as an 
automobile car body, by sealer like a sealing coating or a chipping-proof coating, and paint is 
performed with top coat. 

[0003] Conventionally, the plastisol constituent which contains polyvinyl chloride resin so much was 
used widely as a sealer. Polyvinyl chloride resin is excellent in physical properties, such as 
flexibility, tensile strength, adhesive strength, fire retardancy, and extensibility, and has the 
outstanding physical properties with the same said of the coat formed with the plastisol constituent 
containing this. 

[0004] However, polyvinyl chloride resin has a possibility of generating harmful matter, at the time 
of incineration. Therefore, although the constituent which replaces with polyvinyl chloride resin and 
contains drainage system emulsion resin, aquosity resin, or urethane resin is examined, the physical 
properties like the coat which also formed the coat formed by any with the polyvinyl chloride resin 
plastisol constituent are not acquired. 
[0005] 

[Problem(s) to be Solved by the Invention] It was made in order that this invention might solve the 
aforementioned technical problem, and it aims at offering the acrylic resin impalpable powder 
content sol constituent which has the physical properties which were excellent as a sealer, and the 
coat which it hardened excluding polyvinyl chloride resin. 
[0006] 

[Means for Solving the Problem] As for the acrylic resin impalpable powder content sol constituent 
of this invention made in order to attain the aforementioned purpose, acrylic ester (meta) includes the 
impalpable powder of a partial saturation radical content carboxylic acid, its ester or vinyl ether, the 
copolymerized acrylic resin, and (meta) the acrylic resin in which acrylic ester carried out the 
polymerization which consists of one of resin at least, the end block object of an organic 
diisocyanate polymerization object, and the end block object of an urethane prepolymer. 
[0007] Average molecular weight is 50,000-4,000,000, and, as for this acrylic resin, it is desirable 
that that glass transition temperature (Tg) is 20-120 degrees C. The impalpable powder which 
consists of such acrylic resin does not have the physical properties of the flexibility like polyvinyl 
chloride resin, tensile strength, adhesive strength, fire retardancy, and extensibility. However, if the 
organic diisocyanate polymerization object end block object and the urethane prepolymer end block 
object are included in the acrylic resin impalpable powder content constituent, physical properties 
with the coat equivalent to the coat formed from a polyvinyl chloride resin plastisol constituent 
formed from this constituent will be given. 

[0008] As acrylic ester which is a monomer for forming this acrylic resin (meta), they are an acrylic 
acid (meta), a methyl acrylate (meta), an ethyl acrylate (meta), butyl acrylate (meta), isobutyl 
acrylate (meta), acrylic-acid (meta) tert-butyl, and an acrylic acid (meta). 2-ethylhexyl, 2- 
hydroxyethyl (meta) acrylate, and 2-hydroxypropyl (meta) acrylate are mentioned. Unsaturated- 
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carboxylic-acid ester as which the maleate of unsaturated-carboxylic-acid; diethyl malate or dibutyl 
maleate and the boletic acid ester of diethylfumarate or dibutylfiimarate as which an acrylic acid 
(meta), a maleic acid, and a fumaric acid are illustrated are illustrated as a partial saturation radical 
content carboxylic acid or its ester; the carboxylic-acid vinyl ester as which vinyl acetate, propionic- 
acid vinyl, and stearin acid vinyl are illustrated is mentioned. The vinyl alkyl ether as which vinyl 
ethyl ether and vinyl butyl ether are illustrated is mentioned to vinyl ether. 

[0009] In the impalpable powder which consists of acrylic resin obtained from these compounds A 
coating coating, paste technique, pregel adhesives, a prepreg-ized agent, It is used, the impalpable 
powder, for example, the ZEON acrylic resin, of marketing currently used for wallpaper etc. 
Specifically ZEON F-301, ZEON F-303, ZEON F-303D, ZEON F-303L, ZEON F-320, ZEON F- 
325, ZEON F-340A, ZEON F-340, ZEON F-345, ZEON F-351, and ZEON F-360 (trade name [ all ] 
by Nippon Zeon [ Co., Ltd. ] Co., Ltd.) are mentioned. These two or more sorts may be mixed and 
used at a rate of arbitration. Even if the particle size of acrylic resin impalpable powder is large, it is 
desirable that it is 100 micrometers, the exterior if larger than 100 micrometers, after applying an 
acrylic resin impalpable powder content sol constituent to a base material as a sealer and forming a 
coat — it will be difficult to cover top coat beautiful. It is much more desirable in it being 30 
micrometers or less. If acrylic resin impalpable powder contains in the sol constituent, a coat can be 
formed by the same actuation as the conventional constituent. 

[0010] The end isocyanate radical of this polymerization object is blocked by alkylphenol or 
hydroxybenzoic-acid ester, and, as for the end block object of the organic diisocyanate 
polymerization object which constitutes the acrylic resin impalpable powder content sol constituent 
of this invention, it is desirable that that average molecular weight is 1,000-10,000. If average 
molecular weight is smaller than 1,000, the compatibility of the plasticizer and the end block object 
of an organic diisocyanate polymerization object which are added in case an acrylic resin impalpable 
powder content sol constituent is stiffened and a coat is formed becomes high too much, and the 
interaction of a base material and a coat will become weak and will be inadequate [ bond strength ]. 
Conversely, if a mean molecular weight is larger than 10,000, compatibility with a plasticizer 
becomes low too much, in a sol constituent, it becomes impossible for the end block object of an 
organic diisocyanate polymerization object to distribute to homogeneity, and it will raise the 
viscosity of a sol constituent remarkably. 

[001 1] As for an organic diisocyanate polymerization object, it is desirable that two or more organic 
diisocyanate which contains aromatic series diisocyanate at least rate-izes [ SHIANU-], and carries 
out a polymerization. For example, it is the trimer which consists of organic diisocyanate of three 
molecules. 2, 4-tolylene diisocyanate, 2, 6-tolylene diisocyanate, 2, - diphenylmethane diisocyanate, 
and 4 '4, 4'-diphenylmethane diisocyanate, xylylene diisocyanate, phenylene diisocyanate, 
naphthalene diisocyanate, triphenylmethane color diisocyanate, toluidine diisocyanate, tetramethyl 
xylylene diisocyanate, and diphenylsulfone diisocyanate are mentioned to this aromatic series 
diisocyanate. It is much more desirable in their being tolylene diisocyanate, diphenylmethane 
diisocyanate, and xylylene diisocyanate. One kind of aromatic series diisocyanate may be carrying 
out the polymerization of the organic diisocyanate polymerization object, and two or more sorts of 
aromatic series diisocyanates may mix and carry out a polymerization at a rate of arbitration. The 
annular aliphatic series diisocyanate as which the aliphatic series diisocyanate as which 
hexamethylene di-isocyanate is illustrated, and isophorone diisocyanate are illustrated, and this 
aromatic series diisocyanate may mix and carry out the polymerization of the organic diisocyanate 
polymerization object. As for an organic diisocyanate polymerization object, the isocyanate radical 
remains at the end. 

[0012] The hydroxyl group of alkylphenol or hydroxybenzoic-acid ester adds and blocks the end 
block object of an organic diisocyanate polymerization object on this isocyanate radical that 
remained. The phenol which has a with a carbon numbers of three or more as which an isopropyl 
phenol, butylphenol, octyl phenol, and nonyl phenol are illustrated alkyl group is mentioned to 
alkylphenol. It is much more desirable in ortho-, meta-, or para-hydroxybenzoic-acid ester being 
mentioned to hydroxybenzoic-acid ester, and it being para-hydroxybenzoic-acid ester. The long- 
chain alkyl group as which, as for meta- or para-hydroxybenzoic-acid ester, a PUCHIRU radical, n- 
octyl radical, a 2-ethylhexyl radical, a nonyl radical, and the dodecyl are illustrated to n-; it is 
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desirable that it is ester which consists of one radical of the alkoxyalkyl groups as which a 
polyoxyethylene radical permutation alkyl group, a parao KISHEPURO pyrene radical permutation 
alkyl group, an oxyethylene radical permutation long-chain alkyl group, and an oxypropylene radical 
permutation long-chain alkyl group are illustrated, and meta- or a para-hydroxybenzoic acid, ortho- 
hydroxybenzoic-acid ester A methyl group, an ethyl group, an iso-propyl group, an iso-aluminum 
radical, n-butyl, To sec-butyl, tert-butyl, and n-, a PUCHIRU radical, n-octyl radical, A 2-ethylhexyl 
radical, a nonyl radical, the alkyl group as which the dodecyl is illustrated; An oxyethylene radical 
permutation alkyl group, The alkoxyalkyl group as which a polyoxyethylene radical permutation 
alkyl group, an oxypropylene radical permutation alkyl group, and a polyoxypropylene radical 
permutation alkyl group are illustrated; One radical of the aryl groups as which a phenyl group and 
benzyl are illustrated, It is desirable that it is ester which consists of an ortho-hydroxybenzoic acid. 
[0013] The block object of an organic diisocyanate polymerization object end is the following, and is 
made and compounded. First, an organic diisocyanate polymerization object is compounded by 
SHIANU-rate-izing organic diisocyanate and carrying out a polymerization in the plasticizer 
included in a sol constituent. At this time, a Maruiich base and a fatty-acid alkali-metal salt may be 
used as a polymerization catalyst, and the inactive solvent with which butyl acetate is illustrated may 
be used. Add alkylphenol or hydroxybenzoic-acid ester to this organic diisocyanate polymerization 
object, it is made to react to the end isocyanate radical of a polymerization object, and an organic 
diisocyanate polymerization object end block object is acquired. At this time, a dibutyl tin JIRAU 
rate may be used as a catalyst. 

[0014] The example which made tert-butylphenol react to the trimer of 2 and 4-tolylene diisocyanate 
which is an organic diisocyanate polymerization object is shown in the following reaction formula 
(I). 

[0015] 




[I] 



[0016] In case an acrylic resin impalpable powder content sol constituent hardens with heating, the 
end block object of an organic diisocyanate polymerization object is for alkylphenol and 
hydroxybenzoic-acid ester ******(i n g) and reproducing an isocyanate radical, reacting with the 
hydroxyl group of an urethane prepolymer, forming and macromolecule-izing mesh-like bridge 
formation, and giving adhesiveness. 

[0017] the loadings of the organic diisocyanate polymerization object end block object in an acrylic 
resin impalpable powder content sol constituent — the sol constituent 100 weight section — receiving 
— 1-5 weight section — it is — the acrylic resin impalpable powder 100 weight section — receiving — 
the 4-100 weight section — it is 8 - 60 weight section preferably. 

[0018] The end isocyanate radical which the urethane prepolymer which consists of polyol and 
organic diisocyanate has is blocked by the oxime, alkylamine, alkylphenol, or hydroxybenzoic-acid 
ester, and, as for the urethane prepolymer end block object which constitutes the constituent of this 
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invention, it is desirable that the average molecular weight is 2,000-100,000. 
[0019] As for an urethane prepolymer, it is desirable that it is the end hydroxyl-group content 
urethane prepolymer which consists of one of the polyols and the organic diisocyanates of poly ether 
polyol, polyester polyol, and polymer polyol. As for an urethane prepolymer, the isocyanate radical 
remains at the end. 

[0020] It is desirable that the molecular weight per [ which **(ed) average molecular weight of 
polyol with the number of average hydroxyl groups in polyol 1 molecule ] one hydroxyl group is 50- 
2,000. The reinforcement of a coat will become remarkably low, if crystallinity becomes high, 
flexibility becomes low and the coat which heats an acrylic resin impalpable powder content sol 
constituent as the molecular weight per one hydroxyl group is less than 50, and is obtained is larger 
than 2000. It is much more desirable in it being 100-1500. 

[0021] Although the compound which it has [ compound ] an active hydrogen content polyfunctional 
low molecular weight compound, for example, 2-3 functional groups, and made alkylene oxide add 
to either low-molecular polyol, a low-molecular amine and a phenol as polyether polyol is desirable, 
in addition, it is desirable in it being the alkylene oxide addition product of low-molecular polyol. As 
low-molecular polyol, although ethylene glycol, propylene glycol, a diethylene glycol, 1,4- 
butanediol, 1 ,6-hexanediol, trimethylol propane, a glycerol, castor oil, and these derivatives are 
mentioned, it is much more desirable in their being propylene glycol and a glycerol. Alkanolamine 
as which monoethanolamine, diethanolamine, and triethanolamine are illustrated as a low-molecular 
amine; you may be such mixture although the heterocycle polyamine as which n-alkylation object of 
aliphatic series polyamine with which ethylenediamine is illustrated, an aryl substitution product, n- 
alkylation object of aromatic series polyamine with which tolylenediamine is illustrated, an aryl 
substitution product, a piperidine, and n-aminoethyl piperazine are illustrated is mentioned. A 
catechol, resorcinol, a hydroquinone, and a bisphenol are mentioned as a phenol. As alkylene oxide, 
although ethyleneoxide, propylene oxide, butylene oxide, or two or more sorts of such mixture are 
mentioned, it is much more desirable in it being the mixture of propylene oxide, propylene oxide of 
50 % of the weight or more of contents, and ethyleneoxide. When using the mixture of two or more 
sorts of alkylene oxide, in case addition polymerization is carried out to low-molecular polyol etc., it 
can consider as a random polymerization or block polymerization. 

[0022] The poly lactone polyol ester which polyester polyol made carry out ring opening 
polymerization of the lactone as which dicarboxylic acid, dicarboxylic acid ester, the polyester 
polyol;epsilon-caprolactone to which the polycondensation of either and low-molecular polyol of 
halide of dicarboxylic acid was carried out, and delta-BARERORA kuron are illustrated to the low- 
molecular polyol as which a glycerol and propylene glycol are illustrated is mentioned. The aliphatic 
series dicarboxylic acid with which an adipic acid, a sebacic acid, a maleic acid, and dimer acid are 
illustrated as dicarboxylic acid, or its acid anhydride; although the aromatic series dicarboxylic acid 
with which a terephthalic acid and isophthalic acid are illustrated, or its acid anhydride is mentioned, 
aliphatic series dicarboxylic acid is desirable and especially an adipic acid is desirable especially. 
Moreover, although what is used for polyether polyol, and low-molecular polyol of the same kind 
and its alkylene oxide addition product are mentioned as low-molecular polyol which carries out a 
polycondensation to the halide of dicarboxylic acid, a glycerol is much more desirable. 
[0023] Although it was illustrated as polymer polyol in order to form the aforementioned acrylic 
resin, the copolymer of a monomer of the same kind and beta-hydroxyethyl (meta) acrylate is 
mentioned. 

[0024] Two or more sorts of polyether polyol, polyester polyol, and polymer polyol may be mixed 
and used for polyol. 

[0025] The organic diisocyanate which forms an urethane prepolymer 2, - diphenylmethane 
diisocyanate, and 4 f 4, 4 , -diphenylmethane diisocyanate, Carbodiimide denaturation 
diphenylmethane diisocyanate, poly MERAIZUDO diphenylmethane diisocyanate, Urethane 
denaturation diphenylmethane diisocyanate, denaturation diphenylmethane diisocyanate, Tolylene 
diisocyanate, xylylene diisocyanate, phenylene diisocyanate, It is desirable that it is the aromatic 
series diisocyanate as which naphthalene diisocyanate, triphenylmethane color diisocyanate, 
toluidine diisocyanate, tetramethyl xylylene diisocyanate, and diphenylsulfone diisocyanate are 
illustrated. Moreover, you may be the urethane denaturation object acquired from these aromatic 
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series diisocyanate, a dimer, a trimer, a carbodiimide denaturation object, an aloha shirt NETO 
denaturation object, an urea denaturation object, or a biuret denaturation object. These may be used 
independently, and two or more sorts may be mixed and used for the ratio of arbitration. Aliphatic 
series diisocyanate as which hexa MECHIRE diisocyanate and trimethyl hexamethylene di- 
isocyanate are illustrated; hydro-diphenylmethane diisocyanate, isophorone diisocyanate, 3- 
isocyanate methyl -3,5, and 5 -trimethyl cyclohexyl isocyanate, 3-isocyanate ethyl - You may be 
either of the annular aliphatic series diisocyanate as which 3,5, and 5-triethyl cyclohexyl isocyanate 
is illustrated, and mixture with this aromatic series diisocyanate. Organic diisocyanate is much more 
desirable in their being tolylene diisocyanate, 2, - diphenylmethane diisocyanate, and 4 '4, 4 1 - 
diphenylmethane diisocyanate, carbodiimide denaturation diphenylmethane diisocyanate, and poly 
MERAIZUDO diphenylmethane diisocyanate. 

[0026] As for the urethane prepolymer in which polyol and organic diisocyanate carried out the 
polyaddition reaction, the isocyanate radical remains at the end. 

[0027] The hydroxyl group of an oxime adds and blocks an urethane prepolymer end block object on 
the isocyanate radical which an urethane prepolymer has. The urethane prepolymer end block object 
is blocked by alkylphenol of the same kind or hydroxybenzoic-acid ester with the oxime as which 
the aceto oxime, methylethyl ketoxime, and methyl isobutyl ketoxime are illustrated for the end 
isocyanate radical of an urethane prepolymer, dibutyl amine, G 2-ethylhexylamine, the alkylamine as 
which dicyclohexylamine is illustrated, or the thing by which it is used for formation of the 
aforementioned organic diisocyanate polymerization object end block object. According to the class 
of organic diisocyanate which constitutes an urethane prepolymer, and the heat-treatment 
temperature of an acrylic resin impalpable powder content sol constituent, from this inside, it is 
chosen suitably and used from it. Ketoxime is much more desirable also in it. 
[0028] In case an urethane prepolymer is compounded and prepared, it is desirable to make the 
polyol and the organic diisocyanate of the amount which turns into 1.3-1.8Eq more preferably react 
1.2-2Eq of isocyanate radicals of organic diisocyanate to lEq of the hydroxyl group of polyol. the 
average molecular weight of an urethane prepolymer — the average isocyanate in an urethane 
prepolymer — as for the isocyanate radical equivalent which **(ed) with the base, it is desirable that 
it is 200-2000. Adhesion is bad, when it becomes the resin which heated and obtained the acrylic 
resin powder content constituent is hard to the case of less than 200, and weak against it and 2000 is 
exceeded on the other hand. The isocyanate radical equivalent is much more desirable in it being 
300-1500. Moreover, although molecular weight 42 of NCO% in an urethane prepolymer, i.e., an 
isocyanate radical, was **(ed) with the molecular weight per isocyanate radical of an urethane 
prepolymer, as for a percentage, it is much more desirable in it being 2 - 15% preferably that it is 1 - 
20%. 

[0029] An urethane prepolymer end block object is the following, and is made and compounded. 
First, an urethane prepolymer is compounded by heating much more preferably polyol and 40-120 
degrees C of organic diisocyanate at 50-100 degrees C. At this time, the tertiary amine as which the 
organic tin compound with which a dibutyl tin JIRAU rate and the first tin octoate are illustrated, 
triethylamine, triethylenediamine, and dimethyl benzylamine are illustrated may be used as an 
urethane polymerization catalyst for promotion of a reaction. Add an oxime, alkylamine, 
alkylphenol, or hydroxybenzoic-acid ester to this urethane prepolymer, it is made to react to the end 
isocyanate radical of an urethane prepolymer, and an urethane prepolymer end block object is 
acquired. 

[0030] An example which methyl ethyl ketone oxime is made to react to the urethane prepolymer 
which consists of polyol which propylene oxide added to the glycerol, and mixture of 2 and 4- 
tolylene diisocyanate and 2, and 6-tolylene diisocyanate, and an urethane prepolymer block object 
generates is shown in the following reaction formula (II). In addition, the example in the case of 2 
and 4-tolylene diisocyanate is shown in the formula. 
[0031] 
[Formula 2] 
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[0032] An urethane prepolymer end block object is for giving physical properties with the coat 
equivalent to the coat which the polyvinyl chloride resin plastisol constituent hardened which 
reformed the physical properties of acrylic resin impalpable powder, and the acrylic resin impalpable 
powder content sol constituent hardened. If the end block object by the oxime of an urethane 
prepolymer is made into an example and explained, in case an acrylic resin impalpable powder 
content sol constituent will be heat-treated at 100-160 degrees C, flexibility equivalent to what 
stiffened the vinyl-chloride-resin plastisol constituent, tensile strength, an adhesive property, fire 
retardancy, and extensibility are given by an oxime's ****(ing) from an end block object, 
reproducing an end isocyanate radical, carrying out a sequential reaction with the hydroxyl group 
which another urethane prepolymer molecule has, and constructing a bridge in the shape of a mesh. 
[0033] The loadings of the urethane prepolymer end block object in an acrylic resin impalpable 
powder content sol constituent are 2 - 25 weight section to the sol constituent 100 weight section, 
and it is desirable that it is the 8-100 weight section to the acrylic resin impalpable powder 100 
weight section. 

[0034] The acrylic resin impalpable powder content sol constituent may contain the additive with 
which a plasticizer, a curing agent, a bulking agent, a thickener, and a foaming agent are illustrated 
further. 

[0035] The phthalic-acid system plasticizer; G 2-ethylhexyl horse mackerel peat as which JIISO 
nonyl phthalate (DINP), G n-octyl phthalate, G 2-ethylhexyl phthalate, and diheptylphthalate are 
illustrated as a plasticizer, G 2-ethylhexylazelate, the fatty ester plasticizer with which G 2- 
ethylhexyl SEBATETO is illustrated; tributyl phosphate and the phosphoric ester system plasticizer 
with which phosphoric-acid tree 2-ethylhexyl is illustrated are mentioned, and these plurality may be 
mixed and used by the ratio of arbitration. A plasticizer is suitably chosen according to the military 
requirement of the engine performance of the stability of an acrylic resin impalpable powder content 
sol constituent, hardenability, the degree of hardness after hardening, thermal resistance, viscosity, 
and compatibility. As for the loadings of the plasticizer in an acrylic resin impalpable powder 
content sol constituent, it is desirable that it is the 30 - 300 weight section to the acrylic resin 
impalpable powder 100 weight section. 

[0036] The dicyandiamide system curing agent with which the acid hydrazide system curing agent; 
dicyandiamide as which adipic-acid dihydrazide and sebacic-acid dihydrazide are illustrated, and n- 
butyl dicyandiamide are illustrated as a curing agent; an addition product with either 
diethylenetriamine, triethylenetetramine or a hexamethylenediamine and a novolak phenol is used. 
Specifically, friend KYUA PN-23, MY-24, PN-D, MY-D or PN-H (trade name [ all ] by Ajinomoto 
[ Co., Inc. ] Co., Inc.), FUJIKYUA FXE-1000 or FXR-1030 (all Fuji formation trade name by 
Industrial company), and adipic-acid dihydrazide (ADH) are mentioned. A curing agent is suitably 
chosen by physical properties, such as the melting point and Tg, in consideration of the storage 
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stability of an acrylic resin impalpable powder content sol constituent, and hardenability. 
[0037] The inorganic system bulking agent; playback powdered rubber as which a calcium 
carbonate, a calcium oxide, talc, the diatom earth, and a kaolin are illustrated as a bulking agent, the 
organic system bulking agent with which playback coating impalpable powder is illustrated; the 
hollow object for lightweight-izing as which glass balun and milt balun are illustrated is used. As a 
thickener, the Gent night, an anhydrous silica, and metallic soap are used. The hydrazine derivative 
with which a nitroso compound [ with which - dinitrosopentamethylenetetramine is illustrated ], 
hydrazo JIKARUBON amide, and azo compound [ with which an AZOJI carvone amide is 
illustrated ], N, and N f 4, 4 f -oxy-screw (benzene sulfonyl hydrazide) is illustrated as a foaming agent, 
and the bicarbonate with which a sodium hydrogencarbonate is illustrated are mentioned, and it is 
used as independent or a composite. A urea may be used as a foaming assistant. 
[0038] After carrying out homogeneity kneading of a curing agent, a bulking agent, a thickener, a 
stabilizer, a flame retarder, and the additive of a foaming agent with a distributed kneading machine 
the impalpable powder of acrylic resin, an organic diisocyanate polymerization object end block 
object, an urethane prepolymer end block object, a plasticizer, and if needed, an acrylic resin 
impalpable powder content sol constituent will be obtained if reduced pressure degassing is carried 
out. 

[0039] The approach of applying an acrylic resin impalpable powder content sol constituent to a base 
material is suitably cliosen by the application of the base material, although it slushes and 
immersion, spray coating, and brush coating are mentioned for example. 

[0040] An acrylic resin impalpable powder content sol constituent is applied, and hardens the coat of 
this invention with heat, for example, the acrylic resin impalpable powder content sol constituent 
applied to the base material « comparatively — low temperature, for example, 100-160 degrees C, — 
a short time — if it heat-treats, it can be burned and a coat will form. It is much more desirable to 
perform heat-treatment about 30 minutes at about 120 degrees C. This coat has the outstanding 
physical properties equivalent to the coat which the polyvinyl chloride plastisol constituent heat- 
treated. 
[0041] 

[Example] Hereafter, the acrylic resin impalpable powder content sol constituent which applies this 
invention is explained concretely. 

[0042] The example which manufactured example A-D of manufacture and an urethane prepolymer 
end block object for the example which manufactured the organic diisocyanate polymerization object 
end block object is shown in example E-H of manufacture. 

[0043] [The example of manufacture of an organic diisocyanate polymerization object end block 
object] 

((A) The example of manufacture) After adding the trimer 174 weight section of tolylene 
diisocyanate, and the JIISO nonyl phthalate (DINP) 1296 weight section to the flask to which an 
agitator, a thermometer, and nitrogen installation tubing were attached, the tert-butylphenol 150 
weight section and the dibutyl tin JIRAU rate 0.3 weight section were further added to it, and it was 
made to stir and react to it at 50-80 degrees C under a nitrogen air current. When it was made to react 
until the absorption peak of the isocyanate radical of 2260cm- 1 was no longer observed, when 
infrared-absorption-spectrum measurement of the reaction mixture was carried out, the JIISO nonyl 
phthalate solution including 20% of tolylene diisocyanate polymerization object alkylphenol block 
object was obtained. 

[0044] ((B) The example of manufacture) It replaced with tert-butylphenol and the JIISO nonyl 
phthalate solution including a tolylene diisocyanate [ 20% of] polymerization object 
hydroxybenzoic-acid 2-ethylhexyl ester block object was obtained like the example A of 
manufacture except having used hydroxybenzoic-acid 2-ethylhexyl ester. 
[0045] ((C) The example of manufacture) After adding the trimer 168 weight section of 
hexamethylene di-isocyanate, and the JIISO nonyl phthalate (DINP) 1272 weight section to an 
agitator, a thermometer, and the flask to which nitrogen installation tubing was attached, the tert- 
butylphenol 150 weight section and the dibutyl tin JIRAU rate 0.3 weight section are added to them, 
and it is made to stir and react to them at 50-80 degrees C under a nitrogen air current. If it is made 
to react until the absorption peak of the isocyanate radical of 2260cm- 1 is no longer observed, when 
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infrared-absorption-spectrum measurement of the reaction mixture is carried out, a JIISO nonyl 
phthalate (DINP) solution including the alkylphenol block object of the hexamethylene di-isocyanate 
polymerization object of 20% of concentration will be obtained. 

[0046] ((D) The example of manufacture) The JIISO nonyl phthalate solution including the methyl 
ethyl ketone oxime block object of a tolylene diisocyanate polymerization object was manufactured 
like the example C of manufacture except having replaced with the trimer of hexamethylene di- 
isocyanate and having used the trimer 174 weight section of tolylene diisocyanate, having considered 
as the JIISO nonyl phthalate (DINP) 1044 weight section, and having replaced with tert-butylphenol 
and having used the methyl ethyl ketone oxime 87 weight section. 
[0047] [The example of manufacture of an urethane prepolymer end block object] 
((E) The example of manufacture) The polyol 1,000 weight section of the mean molecular weight 
3,000 which the tolylene diisocyanate 174 weight section added to the flask to which an agitator, a 
thermometer, and nitrogen installation tubing were attached, and 50Eq of propylene oxide added to 
lEq of glycerols, and the dibutyl tin JIRAU rate 0.3 weight section were added, and it was made to 
stir and react at 50-80 degrees C under a nitrogen air current. Subsequently, the methyl ethyl ketone 
oxime 43.5 weight section was made to trickle and react to this reaction mixture. When it was made 
to react until the absorption peak of the isocyanate radical of 2260cm- 1 was no longer observed, 
when infrared-absorption-spectrum measurement of the reaction mixture was carried out, the 
urethane prepolymer end block object was acquired. 

[0048] ((F) The example of manufacture) It replaced with tolylene diisocyanate and the urethane 
prepolymer end block object was acquired like the example E of manufacture except having used 
equivalent mixture with 2 and 4 f - diphenylmethane diisocyanate (2, 4'-MDI), 4, 4'-diphenylmethane 
diisocyanate (4 and 4 , -MDI). 

[0049] ((G) The example of manufacture) It replaced with the polyol which propylene oxide added 
to the glycerol, and the urethane prepolymer end block object was acquired like the example E of 
manufacture except having used the polyol of the average molecular weight 3000 in which delta- 
valerolactone carried out ring opening polymerization to the glycerol. 

[0050] ((H) The example of manufacture) It replaced with methyl ethyl ketone oxime, and the 
urethane prepolymer end block object was acquired like the example E of manufacture except having 
used dibutyl amine. 

[0051] ((I) The example of manufacture) It replaced with methyl ethyl ketone oxime, and the 
urethane prepolymer end block object was acquired like the example E of manufacture except having 
used tert-butylphenol. 

[0052] ((J) The example of manufacture) The polyol 1500 weight section of the mean molecular 
weight 3,000 which the hexamethylene di-isocyanate 168 weight section added to the flask to which 
an agitator, a thermometer, and nitrogen installation tubing were attached, and 50Eq of propylene 
oxide added to lEq of ethylene glycol, and the dibutyl tin JIRAU rate 0.3 weight section were added, 
and it was made to react at 50-80 degrees C under a nitrogen air current. Subsequently, the methyl- 
ethyl-ketone 43.5 weight section was made to trickle and react to this reaction mixture. When it was 
made to react until the absorption peak of the isocyanate radical of 2260cm- 1 was no longer 
observed, when infrared-absorption-spectrum measurement of the reaction mixture was carried out, 
the urethane prepolymer end block object was acquired. 

[0053] ((K) The example of manufacture) It replaced with the polyol which propylene oxide added 
to ethylene glycol, and the urethane prepolymer end block object was acquired like the example J of 
manufacture except having used the polyol of the average molecular weight 3,000 which 50Eq of 
propylene oxide added to lEq of glycerols. 

[0054] [Example of a prototype of an acrylic resin impalpable powder content sol constituent] The 
example of a prototype of the acrylic resin impalpable powder content sol constituent which applies 
this invention is shown in examples 1-7 using the organic diisocyanate polymerization object end 
block object of said example A-D of manufacture, and the urethane prepolymer end block object of 
example E-H of manufacture, and the example of a prototype of the acrylic resin impalpable powder 
content sol constituent besides application of this invention is shown in the examples 1-4 of a 
comparison. 

[0055] Five weight sections of 20% solution of the organic diisocyanate polymerization object end 
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block object acquired in the example A of manufacture, (Example 1) As the urethane prepolymer 
end block object 8 weight section obtained in the example E of manufacture, and acrylic resin 
impalpable powder, 24 weight sections of ZEON F-340, The cull seeds PL- 10 (Konoshima Chemical 
trade name) 40 weight section which is carbonic acid calcium as the JIISO nonyl phthalate (DINP) 
36 weight section and a bulking agent as a plasticizer, As a curing agent, the 0.5 weight section of 
friend KYUA PN-23, and after teaching the adipic-acid dihydrazide (ADH) 0.2 weight section to the 
kneading machine and kneading it for 30 minutes as a curing agent similarly, degassing was carried 
out and the acrylic resin impalpable powder content sol constituent was obtained. 
[0056] (Examples 2-7 and examples 1-4 of a comparison) The organic diisocyanate polymerization 
object end block object and the urethane prepolymer end block object obtained the acrylic resin 
impalpable powder content sol constituent like the example 1 except having used what was obtained 
by either of example A-K of manufacture as given in Table 1 . 

[0057] In addition, the flame retarder, the foaming agent, and the stabilizer may be added by the 
acrylic resin impalpable powder content sol constituent if needed. To sealing coating, the flame 
retarder is unnecessary, a foaming agent may be added by the chipping-proof coating, and a flame 
retarder may be added. 

[0058] [Physical-properties evaluation trial] The evaluation trial of the physical properties of each 
acrylic resin impalpable powder content sol constituent of examples 1-7 and the examples 1-4 of a 
comparison was performed as it was the following. Each result is shown in Table 1 . 
[0059] (Tension shear adhesive strength test) The metal plate with which cation electropainting was 
given was used as the test piece 25.4mmx90mm test piece. After applying each acrylic resin 
impalpable powder content sol constituent to 1.0mm in thickness by 25.4mm around, when it was 
heat-treated for 30 minutes at 120 degrees C to this test piece, the paint film for a trial was formed. 
About this paint film, it is JIS. That tension shear bond strength was measured according to K-6830. 
Each example was as strong as 20kg/cm2 or more, and the example of a comparison was weak as 
shown in Table 1. Moreover, the condition of the shear fracture side is observed visually, and if it is 
cohesive failure and is cf and interface destruction, it is shown in af and Table 1. Each example was 
cohesive failure and each example of a comparison was interface destruction. 
[0060] (Storage stability trial) The acrylic resin impalpable powder content sol constituent was 
stored for ten days at 35 degrees C. The viscosity in 25 degrees C before and behind storage was 
measured using BH mold viscometer, and it asked for the rate of thickening before and behind 
storage. All were less than 40% and that of the rate of thickening were good. 

[0061] (Yellowing test of a paint film) Each acrylic resin impalpable powder content sol presentation 
was applied by having used the cation electropainting plate as the base material, and the ground coat 
with a thickness of 5mm was formed. After heat-treating this for 10 minutes at 140 degrees C, it is 
top coat further. Super White 326 (Kansai Paint [ Co., Ltd. ] Co., Ltd. make) was applied, and the 
finishing paint film of 5 micrometers of thickness was formed. Neither was yellowed although the 
existence of yellowing after using as a test piece what heat-treated this for 20 minutes at 140 degrees 
C and being exposed in fade meter for 200 hours was observed visually. 

[0062] (Elongation-percentage measurement trial) After placing and applying the dumbbell mold 
spacer which applies each acrylic resin impalpable powder content sol constituent, and serves as that 
of 1mm of thickness on the glass plate and heat-treating for 30 minutes by 120, it was left for one 
day at 25 degrees C, and the test piece was produced. 20 degrees C - constant temperature ~ the 
elongation percentage of the test piece in the condition of constant humidity — rheometer MODEL It 
measured by CR-2000D or CR-300 (trade name of the product [ all ] made from SUN SCIENTIFIC 
CO.LTD). Although examples 1-7 and the example 2 of a comparison showed the extensibility 
which the elongation percentage all exceeded 200% and was excellent, the examples 1,3, and 4 of a 
comparison did not result to 200%, but were bad. [ of extensibility ] 

[0063] (Low- temperature characteristic test) The test piece was produced like the aforementioned 
elongation-percentage measurement trial. - The elongation percentage of the test piece in the inside 
of 30-degree-C ambient atmosphere was measured with the same rheometer. Although examples 1-7 
and the examples 1-2 of a comparison showed the extensibility which the elongation percentage all 
exceeded 60% and was excellent in spite of low temperature, the examples 3-4 of a comparison did 
not result to 60%, but were bad. [ of extensibility ] 
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[0064] (Heat test) After having applied each acrylic resin impalpable powder content sol constituent, 
forming the paint film for a trial with a thickness of 5mm by using a cation electropainting plate as a 
base material and heat-treating for 30 minutes at 120 degrees C, additional heat treatment for 60 
minutes was performed at 160 more degrees C. Observed, O showed what is not ******(ing) the 
condition on the front face of a paint film, and x showed what is ******(ing). Although examples 1- 
6 and the examples 1-2 of a comparison all were not ******( e d) but being excelled in thermal 
resistance, an example 7 and the examples 3-4 of a comparison were ******(ed), and were not good. 
[ of thermal resistance ] 

[0065] (Waterproof trial) After having applied each acrylic resin impalpable powder content sol 
constituent, forming the paint film for a trial with a thickness of 1mm by using a cation 
electropainting plate as a base material and leaving it in ordinary temperature on the 1st, it was 
immersed into 30-degree C water for one day. This was taken out, moisture was wiped, open 
desiccation was carried out in ordinary temperature, and it considered as the test piece. Next, when a 
cellophane tape was pulled and it exfoliated in a paint film side and parallel so that it may tear after 
cutting the paint film in a grid pattern and sticking a cellophane tape, O showed what is 100/100, and 
x showed what is not. Although examples 1-6 were excellent in the water resisting property, an 
example 7 and the examples 1-4 of a comparison did not have a good water resisting property. 
[0066] 
[Table 1] 
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[0067] 

[Effect of the Invention] As mentioned above, as explained to the detail, the acrylic resin impalpable 
powder content sol constituent of this invention does not contain polyvinyl chloride resin. The coat 
which applies this sol constituent and is formed after heat-treatment has the outstanding flexibility 
equivalent to the coat which the polyvinyl chloride plastisol constituent heat-treated, tensile strength, 
adhesive strength, extensibility, and the physical properties of endurance. 

[0068] An acrylic resin impalpable powder content sol constituent can form a coat in a varnished 
metal, especially a cation electropainting side simple by heat treatment of low temperature and a 
short time comparatively. Therefore, it is used as the sealing agent aiming at rust proofing of the car 
body in the auto industry, the buffer of scattering, filling of a pinhole, etc., a coating agent, and a 
chipping-proof coating. Furthermore, an existing coat facility and an existing heat treatment facility 
of a polyvinyl chloride plastisol constituent can be used as it is. 



[Translation done.] 
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